S-nitroso human serum albumin given after LPS challenge reduces acute lung injury and prolongs survival in a rat model of endotoxemia.
Endotoxemia leads to the induction of inducible nitric oxide synthase (NOS-2) and increased expression of numerous inflammatory mediators contributing to endotoxin-induced acute lung injury. We tested the hypothesis that supplementation of nitric oxide (NO) by the novel NO donor S-nitroso human serum albumin (S-NO-HSA) given after lipopolysaccharide (LPS) challenge may reduce NOS-2 expression, lung inflammation and acute lung injury. Rats were divided into four groups: sham-operated (no treatment), LPS, LPS+HSA (human serum albumin), and LPS+S-NO-HSA. LPS was administered intravenously (20 mg kg(-1)) resulting in acute lung injury and a high mortality rate within 6 h (>90%). LPS-induced lung injury was characterized by an increased lung edema (lung wet/dry weight ratio), pulmonary neutrophil infiltration (myeloperoxidase activity, MPO) as well as a robust inflammatory response [increased expression of intercellular adhesion molecule-1 (ICAM-1), NOS-2, and cyclooxygenase-2 (COX-2)]. Infusion of S-NO-HSA or HSA was started 2 h after LPS and continued for 4 h (total dose of 72 mg kg(-1)) at a rate of 300 microg kg(-1) min(-1). S-NO-HSA but not HSA prolonged survival of endotoxemic rats, reduced the hypotensive response to LPS, minimized LPS-induced lung edema and injury, normalized MPO activity as well as diminished lung expression of pro-inflammatory molecules such as ICAM-1, NOS-2, and COX-2. Continuous supplementation of NO by S-NO-HSA after LPS challenge prevents induction of NOS-2, provides significant protection of endotoxin-induced acute lung injury, and prevents early mortality in endotoxic shock in rats. Our results suggest a potential therapeutic role for S-NO-HSA in endotoxemia.